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(54) NOX CONCENTRATION MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize impedance and to stabilize NOx 
sensitivity by suppressing the oxidation and the remetalization of Rh 
contained in a detecting electrode. 

SOLUTION: An NOx sensor 10 measures the concentration of NOx by 
controlling the concentration of oxygen in a gas to be measured to a 
predetermined value in which NO can not be substantially decomposed 
through the use of a main pump cell 28 with electrodes (an inside pump 
electrode 24 and an outside pump electrode 26) which is unable or low in the 
ability to decompose/reduce NOx. decomposing NOx through the use of an 
detecting electrode 40 which is able or high in the ability to 
decompose/reduce NOx, and measuring the amount of oxygen which occurs 
at this time. In the NOx sensor 10, a cermet electrode formed of a Pt-Rh alloy 
and a ceramic component is used as the detecting electrode 40. 
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s-r.5.N o xigssiM^sscfcc^r. 

B5i5NOx^«:mS<i:Lr. Pt-Rh<D^#i-fe-7 5 10 
i-rSNOxi^gfiM^g. 

r. 

BuKNOx^^^tCfcWSP t -Rh-^^<tiORh<D 

?:#a<t -r s N 0 X i^g-aijss^a, 

Ci!l*3S3] iil*^2iS«8ON0xiaSS'J3eJ?SK*ji,> 
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MiaNOx^5>)S«®{cfcW5P t iRhOifc^. Sfi 20 
ttV . . : • . ' 

P t : Rh = l 0 : 9 0-9 9 : 1 . . 

CISaJ^S 4 ] 2 leKON 0 xiSSa'JS^«:fct,> 

"c. :■■ •. ••; ■■ - • • 

WISE N O X ^m^iC *>■ W 5 P t - R h ^^tf © P t ©■ 
SatkA^ 2 5 w t %a±V 1 0 0 w t %^#$Jtl,>C <t 

^^m.tf i>nox iSiS.mmmm.. - • - • ■ 

[inn^5] ii}Jie«4ie«8oNo xaggnj^eiiiaKfei.* 
r. 30 
fiiaN0x^iS^«c*j!:r5P t iRhfi5it$*i. fiS 

tfc-e -• . 

Pt : Rh = 2 5 : 75-75 : 25 

•c* ^ c i ^w^tt^n o xissa'j^^s. 

[000 1 ] ... 

ai*'x^;^i4i5c$s n-5 N o X «ii»iier s N o x 

[0 00 2] ' ' • 40 

«CP tflSSO'Rh^S€r^efiSUfc-fe>1f«:fflt,>. cn 
(0 00 3] -^-cDi^oU-fev-tii. iftfJ 
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[0 004] N0x©S7ctt*?l#ffi-rfc*{C 
{c, N O xAs^^T iim^J^'omM^TV 

[000 5] fIiePp1S.=&?:«??i-r 5^cS()«C. tfSiaiSjyx 

«cS5iUfclS2©rtgp2^{cN 0 x^m;*3CDS4'5'-i< 
>7'«ffi?:iBLfcN0x-fe>f i. SlOrtSSSflifrt© 
^lCD1<>7-b;UrO, j|[S=S:fgML.. »2<Drtgpa^ 

AS. ma:i#§g^8 -27147 6-^4>«{c?se>*>cc$ 
n-cti?,. • - - . ■ ;■ ■ 

[0006] sjc. i{#ia^9 - 1 1 348 m^mc 
«J. K^s*5S^L/fc«^r«>sr2ortSPSSfF«goK 

m^m^-mvcmm snsj:^cc, ^2 ©rt gp^gffrt cc 

[0007] . 

[^Bq7!i^?S^LJ:^iT*ifffl] £C5-C. Ij&O^'i 
!iNOx-fe>-9-ONOx^)BS@«C5i. Rh/ZrO, 

— C 0 0 0 8] •cn«.-^3-«#>7'-b;l'©-(' > t-i^I/X 
©i«tnj!i«!SS-C*»). -f>fc'-d^>:^*si«*nUc'NOx 
■b'^^^^mmtit. NOx^fS^SiZ rO, s 
«iOSttfflS©fiT*s|g*6nA:, -:>«<3..N0x^ 
m'^mt Z r O, »S<!:®^MfflS(D(ST*s-f > t- y 

[0 00 9] NOx^iB^SiZ rO, S«i©^S 

aoera. NOxfi-^^sic-gstis^aiRh®®^!: 
( R h, Or ) tm^iticj: ^»mmti>imvi??> 

- . •■. ; ■ ■• .• ,.- ■. 

[0 0 1 0] *^»coi:^>&PS=&^iSL/t:^csn 

fc?5<0-CS) »3 . - NO x5t^^«C^Stl5R h(DK{fci 

giaiS^g^:SSt,-r S C t =& @ fi«J i r 5. 
[0011] 

{c N otfi^tmLmi t »gfsoffl«c$ij® 0 . N o X {c>f r 

•5^)B/S7cSI:^I*s*-Sa>. *«>(.^*m>N0x*»« 

@*fflt,»rN0x^i3-SL, -eOKCC^fSK^^a 
4SJSr«Ci{C<fc-,-C. NOxj^^rfflSTSNOx 
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m.m^Siciii.^'c, «(rfeNOx^j)?ssii/-c. p 

[0 0 1 21 iiJlBNOx^J-^SSibrP t -Rh©^ 

[0 013] -eor. B<riaNOx^))?s@{c4Bi:t5P t 
-Rh^^cRhcDSStbiJ. 0 w t%J:0:*:r. 9 

0 w t %^:^T-c $) ?> c t ^i^^T? o 

[0014] A(!W<J«C«. suieNOx^fl?tiSCC*jWS 
PtiRhOtfc^iOrjJ/SStbrPt :Rh=r^ 
0 : 9 0-9 9 : 1 •C5>^Ci*i.4f$ #:c. tulS 
H0yi^mM^<-cis'4h? t - R h^^^KDP t ©SS 
tkAi 2 5 w t ^JiLhr 1 0 0 w t %^^%ti\,^ C t *1M 
$ 0 < . frieN O x^«t8®{C*iW S P t i R h 

ftSikrPt : Rh = 2 5 : 7 5-7 5 : 2 5-C* 

[0015] ■ • - ■ ~' '•. 

s. .-; " •: • o c : 

[00 161 *r."2*^OJg.««:^-5NOx-fe>-^l 

o«. aiJOT^-Ti'Scc. zro.m<Dm^-{t>mB 
^omw^mnm 1 2 a-i 2 f *ss)isn-c«ifiX3 *' 

n. T*^^ lliSSi:;2Jl@*5^1SJDf®2©««Jf 1 
2aSJ>'l 2 b tSti, Tipf^smSR'JbmSifi^l 
RZJff^2<D:^-<--V-mi2 c:Ry:i 2 eiSn: T«>6 

4 case; 6 )a@*im 1 sc;m2 1 2 d 

sj>'i 2 f i^nri,^^, ■ - . - 
[0017] ^(*wcc«, ^2 (Dm^m 1 2 b±{<:^ 1 
(0:^-<.~^mi2 cifimm-^h, c©isi©^-^ 
— t^-Jgl 2 c±(C|^l©@«rt5«aBl 2 d: II2©X 
1 2 eSO'll2©@l*a«Kji 1 2 f 

[0018] ^2(Dmm 1 2 b 1 (Dmm^mnm 
1 2d<i:©fg(c«. mimwm<Dsmttj:i>m$^ii^. 

m^><t:km^mK$tii^m immtjxmxmrB^ 14) 
mi(omw^nmi 2d©TS. m2©sssi 

2 b©±ffiSO'mi ©^'<<--!f-a 1 2 c©j8iJffi{cJ:->-C 

[00191 tfc, m\RUfHz<Dm»^f&wm 1 2 d 

SO'l 2 frBl«:^2©;^-;— tJ-Jll 2 e^si^SStiSi 
. ^ 1 SC?^ 2 ©teli'#2giJ 1 6 SS^ 1 8 ffimWL 3 
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[0 02 0] -eor. ^2©@(*ii»»ai 2 f ©T 

M. ^ 1 SO'^ 2 ©StlSi^iigp 1 6 SC; 1 8 ©ffiiJffiMC^ 

fc^ 1 (Dmw^mms 1 2 d©±®jCcf:or. asus^tf 

XcJi©K^»E^iSS-rSft:«&©^ 1 M2 0 *SEH. 3g 

m^ti. ^2©@»sjBmei 2 f©m m2©j£tjf 
w-Mui smm. mzoy^^—fm 1 2 e(Dmm^zf 

icm 1 ©ilf*«»«JB 1 2 d©j:®{CJ:^r. isaijs// 

;^*©S{ig55-E>&a3SiSo. s«:isa!ce*';^*©s^k 
10 m^ammmit'^ (nox) *«i3E-rs/c8&©^2 

S2 2*S|Eil. )^s£$n.5. • ' 
[0 02 1 ] i1-gi5IgraiS5iBl|flM2 0B. ^l©i£iJt 
»agS16^/^LriIii$n. mig2 0i»2g2 2 

■ • - ■■• - ■ • "• ' " ■ 

C0 02 2] cc-e. fnaaiiisc>^2©ffitstffsspi 

6SC?18«. ^lS2bS^^2S2 2«C^n-e^aS? 

. Acn^Mi9'JS*'x(c^GrffS©ii£:ls:fi6x^f^#-r-5 

20 "5^^^L»tt.^^x«ffs©»f®a?: w 1/ e «c 
ssi L.rjgfiSt-sc i*s-rt5; •■ - '- ' - 
[ 0 0 2 3 ] »2©ffiiJc»3igl5 1 8 Z r 

6 {c*iC:f SJ£USSxi 9 <-3nrC>^.":^'^2©k 

tjr#2gp 1 8 okmmt^^ 1 ©itii^sgp 1 e ©-en 

•[oo24] -?-c-c. m^m 2 ©fitftj^iigp 1 ■ s *a 6 
t: . ^ i S 2 0 (*3©#ffl«*s^:E©Jit;tS^Si©T{csg 2 

30 "S2 2rt5C^Ach5. ■■•'^ ■ ' 

•'[0 0 2 5 1 $ J iiiia^ 2 ©@f*s«s)i i 2 f ©t 

ffi© ^ lutSI^ 1 S2 0 ?:JK-:J< -STM^ffiCC- 
aa*gff$<^©^?LMf--> F (0*lx.}i A u ~1 w t 
t— Z r O, ©f--^ V h^) ifiitiiih 
. flB;P>7'{6®2 4*JBfiS$>i:-friaiS2©B«««ltB 
-1 2 f ©Jbffl©^ ^'; Btri2l*3'ffl^>7'^2 ^tcmi- 
bp^m^^ > T^ms 2 4 . ^m^> > 2 6 a£c>{c c n 

^W«@2 4SC?2 6ia«Cft3;>iyfcS'2©@«rSli?WS 

40 1 2 f «:rlimft^S<])5:;ii>y-fe;l-: BPI^. ijt<>7'-fe 
)U2 8*«^/j£3n-Cl<».5. -■••■ I. -• ■■ - 

[ 0 0 2 6 ] ^ or . frieS--J<>7'-fe;i'2 8 «:*ii:f 
W;i<>7'^2 4<bi^fJ;}<>7'S®2 spate. i^85©oI 

IE^zg3 0€:aCT§fM©S)ISimE {'iO^'^E) Vp 
l^ElUntr, i1^P.iJ--i<>7-1S2 6iF«3iiJ*>7'mS2 

4ra{ciE:*r(fij*?.i.»»:t:^isi{c;j<>7'«j£i p 1 *iifr 
c i Kck o . fffiam 1 m2 0f*}«cfcws#ffl5i'?©iss 

=&?i-gc©i^S5^rBrvcai?)'ai b. $)2.i,^j5^gi5SPBi©^fg 

?:II1S2 Of^Jca^AnoCiAi-Ct-SJc^vC^Cor 

50 
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c 0 0 2 7 ] ttc. Buias 1 om^nmnm 1 2 d©T 
zmm^m 3 2 3fec/«i:ii2 (omw^mm izt. mz 

<D:^-<—^m 1 2 e SO'S 1 0@<*^^HB 1 2 d (C J: 
C 0 0 2 8 ] C(DlHSlS^»53>E^m-b;l' 3 W 1 

CO 0 2 9 1 «^ttJ§n/cSl3R^Siltt«m«SI3..0%7 

l22 0rt(D#Ha©SlS^^E*s. ^^<D®2S2 2(Cfe 

iftSi^JC. ^iK>7'ffi07^-hV<vi'^Jft3 6 

^ii :7"-fe;U 2 8 ©-lO 7'a!if'E*s©ISl$ n-S, 
[0 03 0] C ©:7 - K/^' V i'fllSisS 3 6 F«9ffliJ;i< 20 
>7"^2 4CDSfei^S@3 2©^{4©^ (^HJS 
EV l) *i. ^S©SEU'<Jl/iJteS«t:^{C, 
7"^@2 6'<!:[*5iiJ#>7'SS2 4r^©^EVp 1 *7 

7i<>7-m@2 4{i^»i$4aS. 5 

[0 0 3 n S£or. =E^>:/-fe;U2 8«. miM20 

<j;-oT:> »lS2 0{cteO:fS^5S?Sg53:.- m^U':<ji'{c 30 
fflij;t{>7"l|g2 6 <i:l^iij.t>>7'1lffi2 4fe1(CiiStiS;l<> 

ige[©a'JS5Cfflt,»iC<!:*s-Clr-5. ..- . • .-7-^ -:• 
[0 0 3 2 ] «C*J. 8iI!Sf*3fflJ4<>7'S@2 4 SC)t^^ffliJ.-p 
>7-m@2 64«fiS-r53^?L«-9--^ P t 

C i {C/j: i aiSM^'^JCgMT-S^ 1 S 2 0 ^{CE 
Scti?.rtW!}<>7'fl5S2 4«, aiJS*';^*<DNOSE^ 40 

mx.',tL&, CuO, S?©'-in 

A u ^©mStt<D{g;l->^ili P t t-^'yS.vf 

ffittf4«C A u £ P t m^O-k±im^'i>m-^'xt. A u 
35toa:*^llfiS5^f*<D0 . 0 3 ~3 5 V o I %iC-fi> 

[0 03 3] S/c, C<O|IMOfl>SvC^^N0x-fe>1f 50 
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1 0 «:fet,>r5j, fiie^ 1 (Dmi^nmnm 1 2 d o^m 

3Bt«;©g^tLlftf--> h^ffi*«6''c:-Sl^tB^S4 0*sjg 
JSSn. •.C©*lltJtiS4 0^rMST-5J:5{C. m3©l£ 
ISc»jiSi54 2=S:1«^r-Sr;U5:Mi*ije^S4a-Ct,»S. 
-tO-C. fetfetbl|@4 0. l5i^fm^3 2SC?Sl© 
a^fcmjSHJi I 2 d{Cj;-,-C.im{fc^eg^c;}<>7% 
BP^, S'JS«^>7--b;U4 4*ifil^3ns. 

.[0034] i(ria«^tBms4 o». Mi'js^'xgx^j-fcs 

-5-C. » 2 S2 2 rt<D^ffim*«:i?^El-5 N 0 X ^Stc 
3 2 i<Dra(C. iS?;feSjS4 6 €:3IDr-S^EV p 2 

Entti$n2>c<!:«c<k-,r.- 112S2 2|^0^H»«0^ 
^?:®S*'>^3l7^pa 1 4K:ai;i^ttS-i*.5J:'5«:)ir)ri.» 

•5. c©afj:effl*.>y-fe;u4 4©!i<>7'«ifp(ci -srsa 

txi'-i^>7*®isi p.2a,.®iS:ff4 8{cj:n>rMaisn. 

[0035] friESflSE (iSiife) «jE4 6».,m3©fe 
tSr* asp 4 2 {C j; ») »]E S n/c N 0 X ©iiSi AT5C te t, ^ 
■C. a!lS«4<.>y:feJl/4 4-C4^iS?I^K:^l.fcMS©* 
> t> y<C^^LTliSI!l«it*-^x 43«;t 3 CD^E^rEnSO 

[0036] i>rfe^2<D@i*s^sii 1 2 f ©t 
iio^%.- B5iai?2S2 2 4}&:3<;snFffi±ffi«c5J.. ^ 
ffiac33i)gt*:<pg^?L«iJ--->f {«fijA«A u 1 w 

t%?:#tf P t • ,Z r 0. ©1*--^ V h^S) t^hU^ 
ffi«)7K > 5 0 3 n-C te p ; - > 
S5 0.:B!lt2m2©B(*m)BSJg 1 2 f ;-^2©X-<- 

f 1 2.e . ^ 1 ©etm^SJi 1 2 d;stc;'^fi«i3 

7':fe;u5 2^i«fiS;3nr(,>-5.- - •'• 
[003 7] |!rie?ift!?'-ti>7-S@5 0 «. mria=i<>7- 
•bJl/ 2 8 {CteW5rtffl|;ti>7'a«2 4 ilBItSK. SaiJS 
*';^cl3©NOfiX55-(c5^T..5S7c:tg:'3*?l*fc. 
M7ctg*©4:i.»tm*fflC»-CI,»i, C©JS-&.^ es|A5i L 
:a, CuO, IfO^aT-X^-f h«iii*W-rSffc^. 
*5miAuSI©M?g?gtt©(Sl,»^<i:-b7 5 i'X© 
f-^-^h. $)-5l>«Au5?©M.«lt§tt©fit.i^JS<i:P 

A«Jf$t/t». MK, SSW^JCAuiPtSl^©^^ 
^ffit<»^>«-^'<i. AuaSJoa?:^«fix^^S:©0. 0 3 
~ 3 5 V. 0 I %{CT -5 C idsjif ^ Ut,^ 
[0 0 3 8 ] ^U-C. B<rie?ift!j;i<>7"-b;U5 2(cfc4^?> 
4iH}^>7'«S5 0^^«S3 2t81K:. ^iE©it%% 
ilP.5 4 €:ffii;rBfS©-S1IEV p 3 ^rEnttl-rS C i(C 
. ^2S2 zn<n^Wi?mSi^W^ii7MKS. 
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ral 1 4 «:iS*tHi*5 J: ^ 5c -5 r t,>5, 

CO 03 9] cn{cj:or. wzmzzp^ay^mno^ 
m^sfiK nnm<<cm\Mij:^i5,^ (nox) tmity. 

^1S2 OCCtel:f?.£#>7"-fe;b2 8(Di!4#«:j:0. C 
©m2S2 2l*3K:«A$n^M*<DfiWb». IftSlS 

^;^og^bcfc»3 4>;^ips(c^/h$ti.2.fc*. m2^2 2{c 
felt 5K^^E««Sg J: < -;e{cW@i s n s . 
{ 0 0 4 0 ] fifor. B(rfB«ifiS*wr-s*^(Dmcc 
e^sNOx-fe>if 1 o-ca, t?iam2a2 2f*?«:tet,»r 

C004 nSfc. C©^]i§©5fJ.^K:{S?,NOx-fe>-9- 

«)8 1 2 a.RC? 1 2 b «:r±T*>6^Stl/c?KSI«:*it,> 
^^gPi&i ct: -j -C^fttT -5 1 - * 6 o AJaiS 

snrc^-s, ccDb-$6 o«, ^-<':t->©^eit* 
cc«. m 1 ist-u^^z owsm 1 2 asy^ 1 2 b i©s« 

(0 04 2 ] ifriet-ire oa. »iS2o*^6m2S 
miS2 oscxm2S2 2*i-€-ti-en§fSose«:tti^. 
;i'3 4sc;'aijSMif<>7'-fe)i'4 4 ^»^s©ag{cjniwi. 

C 0 0 4 3 ] $3l]5S©Jgs|{C<;g5 N 0 x-fe >1M 
0©iimc-:5t,iri5i?BT-5..V$T. N0x-fe>1f 1 0© 

5^^iiJiw*i?j-gij^Bi«:iEa$n. cnjci^-c. mm. 
<DT'^.'mm2QK.mkthi, c©mia2o«:^ 

l»J*>7"«S2 6Sy;|*3ilJ>-J<>:/SS2 4ra{C^S©'J< . 

R m'/Sl O-'a t miJi.5,i:5«c$iJil§ta.5, c© 
MtSPa. 7 ^ - V mujh 3 6 4at;-c?ft>ti5. " 

[0044] ^ciJ, ^ 1 ©itU'tfiigP 1 6 
■fe;i'2 8'<crf:>7'mEVp 1 ?:enftlO/c^{c. ^SSilS:^;' 

:^^<D^tm-s^m 1 ^2 0 ) {cffiSjiiSA-raa ' 

[0 045] l;/c. ^1S2 Of*3(Cfct,>riS, i^SBOM 

an^*';<(ci^,j]n^, Mtca t - a? 6 0 sc ^.M^.^it 

T{cfe(,»tr4>. rt»j!i<>7't8S2 4{C-C#fflf^4'©NO 

xA^StcS n^il,^^^»ET©tfc1l. ^x.5iN0- 1 / 
2N, +1/2 0, ©SXt;*sfiC6''j:t,»S[S^ET©« 
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ifibv$>>). c©.-t.is|c{ctei,ir, mS2 0i*9«:i3t,» 
7'«S2 4©^fi2») «:-CN0x*sS7C§n#nri,»t« 
(C. F*3i>l*>7'1|S2 4iCNOxS7ctt©fil-^1vtl4. ^ 
(0 046]-?L/r. S!rSB^lS2 0l*g©*fX«."^2 

10 ©tetJc»iig|5 1 8 *a i; xmm<DtL^t&tAor'^ , ^ 2 

M2 2CC«A$tl4. C©^2S2 2{C^A$nfc:*/;^ 
». tiiSi!J'J<>7'-fe;i'5 2 5:msST5fli«j;f<>7-«S5 0 
SO^S^SSSS 2IBI«:SEVp a^EnJJDSnSCiJCJ: 
-D-C?l#|acsn?.M^©#>f>i'ffffl;S:S{:t. -e© 
ii^^EAi-SCfiOi^^EffiiJSSJ: ^KSitiaMS 

ns. . ■ ;' 

C0 04 7 1 fr5em2©ffitsc*3isi5i 85*. frsami© 

20 (^2^2 2) {Cffi||^i)SEAr5«*iK9ii^-C. fflS&^j* 
>y-feJU5 2{Ci)g*X-5'1<>7"«zitE'l p S^WSlJ^itiF* 
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SEV 1 *5-Si^cSJ:^«:.' 7 ^- K^'ff Wiais'a 
6*aDroJgSiSi3 Q©#>7'«EVp r^rlHSUfc 

^ i ^Sil<JS*';^«©^jSS'*i:i^* < .■ 0 ~ 2 
o%icmt-rit. a^. ^2S2 2rt©^Ha2ia'«i 
— m@4o#ia©#Hst©^rSia5^E{i. aA^ccs^t-r 
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